RNA binding and phosphorylation determine the intracellular distribution of nuclear factors 90 and 110.
Members of the nuclear factor 90 (NF90) family of human double-stranded RNA (dsRNA) binding proteins are phosphorylated and translocate into the cytoplasm with the onset of mitosis. We investigated the mechanism of translocation for NF90 and NF110, its larger splice variant. During interphase, NF90 is predominantly nuclear, NF110 is exclusively nuclear, and both are bound to RNA. About half of the NF90 is tethered in the nucleus by RNA bound to the protein's dsRNA-binding motifs. The nuclear localization of NF110 is also dependent on RNA binding but is independent of these motifs, and is governed by contacts made to the protein's unique C terminus. During mitosis, about half of the cytoplasmic NF90 becomes dissociated from RNA, but phosphorylation does not impair the binding affinity of either NF90 or NF110 for dsRNA. We conclude that NF90 and NF110 engage RNA differentially and translocate from the nucleus to the cytoplasm in mitosis because phosphorylation disturbs their interactions with other nuclear proteins.